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Introduction
Treatment regimens involving the combination of antiangiogenic agents, such as bevacizumab with cytotoxic chemotherapy, have been extensively investigated in metastatic breast cancer (MBC). [1] [2] [3] As highly proliferative tumors, such as those with triple-negative histology, have enhanced angiogenesis and increased vascular endothelial growth factor levels, 4 ,5 the addition of bevacizumab to chemotherapy was a rational therapeutic approach in MBC.
The combination of bevacizumab with a taxane significantly improved progressionfree survival (PFS) compared with taxane monotherapy in the first-line treatment of human epidermal growth factor receptor 2 (HER2)-negative MBC in a number of randomized, Phase III studies. In the pivotal E2100 study, median PFS was 11.8 months versus 5.9 months, respectively, for bevacizumab plus paclitaxel versus paclitaxel alone 1 In addition, the AVADO study reported median PFS of 10.1 months versus 8.2 months for bevacizumab plus docetaxel versus docetaxel plus placebo, respectively (HR 0.77, P=0.006). 2 Median PFS was increased from 8.0 months to 9.2 months (HR 0.64, P,0.001) with the combination of bevacizumab and taxanes versus taxanes alone in the RIBBON-1 study. 3 However, it should be noted that although these studies in the first-line setting demonstrated a significant PFS benefit with the addition of bevacizumab to taxane chemotherapy, a significant overall survival (OS) benefit was not shown, possibly owing to the confounding effect of postprogression therapy, lack of power of the trials, or treatment crossover during the studies. 6 Limited data are available on the use of bevacizumab and chemotherapy in subsequent lines of treatment in patients with HER2-negative MBC. However, in the second-line setting, the RIBBON-2 trial demonstrated a PFS benefit for the combination of bevacizumab with chemotherapy versus chemotherapy alone (median PFS 7.2 versus 5.1 months, respectively, HR 0.78; P=0.0072). 7 The aim of the current analysis was to determine the efficacy and long-term safety of weekly paclitaxel plus bevacizumab administered as different lines of treatment in patients with HER2-negative MBC in a real-world hospital setting.
Patients and methods study design
This was a retrospective analysis of patients with HER2-negative MBC who received treatment with bevacizumab (Fritz Hoffmann-La Roche, Basel, Switzerland; 10 mg/kg on days 1 
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Patients
Data were analyzed from 78 patients. The median age was 54 years (range 33-76 years), and the majority of patients had hormone receptor-positive disease (Table 1 ). In total, eleven patients (14.1%) had triple-negative breast cancer (TNBC). Most patients (83.3%) had ductal infiltration, more than half (56.9%) had grade 3 disease, and the majority (75.6%) had a DFI .24 months or stage IV disease at diagnosis. Overall, 43 patients (51.1%) received bevacizumab plus paclitaxel as first-line therapy for HER2-negative MBC. The median treatment duration was 8.2 months (95% CI 0.56-44.62).
A total of 45 patients (57.7%) received bevacizumab as continuation therapy after a variable number of cycles of paclitaxel plus bevacizumab. Of these, 40 patients (88.9%) had hormone receptor-positive disease, and 20 of these patients (44.4%) received hormone treatment plus bevacizumab during continuation therapy.
Efficacy
Of the 78 patients analyzed, nine achieved a CR and 33 achieved a PR, giving an ORR of 53.8% (Table 2) . Clinical benefit was seen in 64 patients (82.1%). Median PFS was 12.8 months for patients receiving bevacizumab as first-line treatment and 9.3 months for those receiving Patients who had not previously received taxanes had longer PFS than those who had received prior taxane therapy (13.7 versus 8.3 months, HR 0.63, 95% CI 0.39-1.02; P=0.062; Figure 1A ), with no significant difference in OS (P=0.377). Previous treatment with anthracyclines had no influence on PFS (P=0.241) or OS (P=0.09). A significant difference in PFS (P=0.005) but not OS (P=0.783) was seen between patients with a DFI #24 months versus .24 months or stage IV disease at diagnosis. Median PFS was 7.5 months versus 11.7 months, respectively (HR 0.46, 95% CI 0.27-0.79) ( Figure 1B ). Patients with fewer than three metastatic sites had a significantly longer median PFS of 15.8 months compared with 8.2 months for patients with three or more metastatic sites or liver metastases (HR 0.37, (Table 3) ; the most frequently reported of these were neutropenia (21.8%), asthenia (8.9%), and hypertension (7.6%). Bevacizumab treatment was discontinued in four patients due to AEs (severe epistaxis, digestive bleeding, brain stroke, and proteinuria).
Discussion
This retrospective analysis demonstrated that the combination of bevacizumab and paclitaxel was effective in a realworld setting in patients with HER2-negative MBC. The combination regimen achieved a high ORR (53.8%). Longer PFS was seen in the first-line treatment setting compared with administration in second or subsequent lines. This decrease in efficacy was as expected, since treatment efficacy generally 
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Paclitaxel and bevacizumab for her2-negative MBc declines with disease progression, due to such factors as increased tumor volume and drug resistance. Overall, these data are comparable with results obtained for first-line bevacizumab in combination with chemotherapy in randomized Phase III trials, with median PFS and ORR higher than those seen in the E2100 and ATHENA trials.
1,8
The combination of bevacizumab and paclitaxel was also effective in both TNBC and hormone receptor-positive disease. Although bevacizumab and paclitaxel are effective in TNBC, patients with this type of MBC tend to have a worse prognosis than those with hormone receptor-positive disease, since TNBC has a more aggressive phenotype. In this study, there was no statistical difference in OS or PFS between TNBC and hormone receptor-positive disease, possibly due to the small sample size of TNBC patients. Although the size of the TNBC subgroup was too small to draw firm conclusions in this study, an analysis of the ATHENA trial also showed comparable OS in patients with hormone receptor-positive disease and TNBC when adjusted for prognostic factors. 9 The combination regimen was generally well tolerated, with similar frequency and type of AEs (44.9% with grade 3-4 AEs, 7.6% hypertension, 5.1% proteinuria), as previously reported for bevacizumab plus taxane therapy. In the E2100 study, grade 3-4 hypertension occurred in 14.8% of patients and proteinuria in 3.5% of patients, 1 whereas the AVADO trial reported grade 3-4 AEs in 38.1% of patients, with hypertension in 4.5% and proteinuria in 2.0%. 2 The ATHENA trial of first-line bevacizumab and taxane chemotherapy reported grade $3 AEs in 51.5% of patients. 8 The toxicity profile of bevacizumab is inherently linked to its mode of action; however, with adequate awareness and training, the side effects of bevacizumab-based regimens can be successfully managed without severe complications.
Various studies have investigated the prognostic and predictive factors of efficacy benefit in patients with MBC. Using an internally and externally validated score, Regierer et al reported DFI, location of metastases, and hormonereceptor status as significant prognostic factors for OS in MBC. 10 Prior anthracycline and taxane treatment and number of metastatic sites/liver disease have also been shown to be important prognostic factors in MBC. These factors were confirmed by multivariate analysis to be associated with worse OS in the ATHENA study. 9 Analysis of these risk factors (DFI, liver metastases, previous anthracycline/taxane treatment, and TNBC) led to the differentiation of three prognostic groups with progressively worse prognosis: those with one or no risk factors, those with two risk factors, and those with three or four risk factors. 9 These prognostic groups were seen in both TNBC and hormone receptor-positive MBC. Our results, showing that DFI #24 months, three or more metastatic locations or liver metastases, and prior taxane therapy were associated with worse efficacy outcomes, are in agreement with these previous reports.
Patients receiving bevacizumab continuation had a longer PFS than those who did not. This may have been because most patients receiving maintenance therapy also responded to first-line bevacizumab plus paclitaxel. In addition, some patients in the group not receiving maintenance may have stopped receiving bevacizumab before disease progression, due to toxicity or the investigator's decision, which could also have contributed to the shorter PFS seen in this group. In a subgroup analysis of the ATHENA trial, patients who received bevacizumab maintenance therapy had longer PFS (11.6 months versus 6.7 months) and OS (30.0 months versus 18.4 months) than those who did not. 11 Although the data may be biased because of the contributing factors surrounding patient selection for maintenance therapy (ie, inadvertently selecting responders), these results suggest that the use of maintenance bevacizumab continuation therapy could be beneficial for patients with MBC and warrants further investigation.
The addition of hormone therapy to bevacizumab continuation therapy in patients with estrogen receptor-positive disease is an important aspect of our analysis. Fabi et al reported a benefit of combination maintenance therapy, with patients receiving combined hormone therapy and bevacizumab maintenance therapy achieving a median PFS of 13.0 months compared with 4.1 months for patients treated with just bevacizumab maintenance therapy (P=0.05). 12 These results were supported by a Phase II trial of first-line hormone therapy plus bevacizumab that reported a median PFS of 
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redondo et al 13.5 months. 13 In the Phase III LEA study, the combination of hormone therapy and bevacizumab resulted in numerically but not significantly longer PFS compared with hormone therapy alone (19.3 versus 14.4 months, respectively). 14 However, there are still limited conclusive data on whether bevacizumab plus hormone therapy as continuation therapy is superior to bevacizumab alone after stopping taxane-based therapy. In this retrospective analysis, patients with estrogen receptor-positive MBC who received bevacizumab plus hormone therapy had improved PFS and OS compared with patients who received bevacizumab monotherapy as continuation treatment, although the difference was not statistically significant because of the low patient numbers in these subgroups. The field of data remains inconclusive, and further research is warranted as to whether prescribing bevacizumab as continuation therapy alongside hormone therapy is the optimal treatment regimen in patients with HER2-negative MBC after weekly paclitaxel plus bevacizumab.
Overall, while our real-world findings are aligned with results of previous clinical studies, such as the E2100 trial, this analysis adds some important information about the possible benefits of this regimen in second and subsequent lines of therapy, as well as the hypothesis of an increased PFS with the addition of hormone therapy to bevacizumab continuation therapy. Due to the small sample size in this single-institution setting, some of our results did not reach statistical significance; however, the data are promising and warrant further investigation in a multicenter setting.
Conclusion
The combination of bevacizumab plus paclitaxel was active in patients with MBC, as well as in subgroups of patients with TNBC and those with hormone receptor-positive disease, as observed in a real-world setting. Continuation of bevacizumab after stopping paclitaxel, and the addition of hormone therapy to bevacizumab, in patients with estrogen receptor-positive MBC could be beneficial, as shown by the longer PFS and OS observed. Additional research is needed to further confirm the use of bevacizumab and hormone therapy as continuation therapy for MBC.
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